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= TiUe: POLISHING PAD, PROCESS FOR PRODUCING THE SAME AND METHOD OF POLISHING THEREWITH 
= (54) mWOZft: R\ *0>$l&l5&&&V*ti$m^tzmmi3& 

5j { 1 7) ^ bstract: u A P° lishin 8 comprising fibers containing organic fibers and, retaining the fibers, a matrix resin, which at least 
^ after dressing, has at least organic fibers exposed on its surface of polishing object side. This polishing pad is capable of inhibiting 

52 T °".T nCe g flaWS ° n P° lishin S ob J ect ^ is ca Pable of effecting flat polishing with a low load. Further 

V© the polishing endpoint for polishing object can be controlled without any polishing flaw by means of a polishing condition detection 
g system for polishing object utilizing an optical technique. Therefore, in, for example, the process for producing a semiconductor 
» device pohshing with low load on interlayer insulating layers and excelling in flatness can be carried out, so that it becomes feasible 
to easily cany out a next-generation dual damascene process. 



WO 2004/090963 



PCT/JP2004/004820 



m m m 

(cmp) x9mm&ffikL&vt&iiimmmi&KLmmz 
^/ HKJibST, x -9 u h*© c m p mmwt&tiim mm t mm/^ v f 

©Mfc#l&.U&at5, mmny H & tt W £ © M T ffi » fc: if m 

fc£*.fc£> JPRBIfilifclgl. BPSGlOffift, 

1121 o n'&m, <$&m$t<Dmmx.x*Kw<Di!tM&m)o 



WO 2004/090963 PCT/JP2004/004820 

2 

««i6«fcW*< -f IC *SW*Hf^©a* (9F*«) # 

f"iit&oT^§, a * © m m & %> v> « * % ft © ^ m mm m mm* 

c u , «Mifi*fltfc fin ^ t* a x 

^ > ^ » m m u -r $ , -r & ^ % # s ^ «t * $ ^ *> © & £ * & ^ c 

£ & IC , Cine., * n - . h^>^#iftl@, TaT^^"?^ 



WO 2004/090963 PCT/JP2004/004820 

3 

* am v itm mmm*> &tix&T&r) * mmmmm 
mm iz mm u , *<DKmyt ^mumm/v v ^ ^^vxmmmm<D± 

? ^ > & k z \$m m m & m iz v x. ;\ mm iz n v 7 m^mmr % 

z\tftZ. MlE^^S(D^^^a^ffl^n«, *^&^ltip<D^te 
3 > /f a> & © s it ^ t <d =?■ & \z & Y) mmm & & a ? Z> Z\ £ flt -e # 

*I#^l 5 6 0 5 7 6 0 ^Mt#l t ) e U*Ufc#S* C *l 6 
WUr/i y H»3t^fi9l:^j|$^flit§in ( :cMPi|^ciif 

* w © m tpc 

**wtt,*##*TP«jftxafc:*jt<5»nift«K,BPSGjK, 



WO 2004/090963 PCT/JP2004/004820 

4 

fcawia ( i ) - < 3 ) otifh)}»Btoift/Ty Hicwr*. 
**«wra, (5) nysrntifcin hT^t^x^ 

SMI3 ( 1 ) ~ (4) Olrifti^BioWi/^HlCMt*. 
& M i3 ( 5 ) f3 ifc © m M A° y H \z M T & o 

*&w\t, (7) ******* U7 s P^sft^E (1) ^ 
( 6 ) *r n so m © #f m a° y Htnt-s. 



WO 2004/090963 PCT/JP2004/004820 

5 

(9) oo^* i mm-BATT? & -5 MIB (1) ~ 

( 8 ) ^ -r n is m <d m m a v ncnts. 

W tt, (1 O)«li0g$^i cm^TT?^§if3(l) 

~ ( 9 ) ^ *r n * IB m <d m m n y h \z m t z> . 

#f§HJlte, (1 1) tifff iii^llcgtijufcf iiiCiDi 
f Sl'^f jltSilB (1) ~ (l o) out *l f 3 *c © W ^ A° y 

# & , (1 2) HllEIffitT^Sf Hi©ft^gfflg|Sfi§ 
fl* 0. lmm^TT$Sil3 (1) ~ (l l ) \\ >f ft * IB ft <D m m n 

* & BJ « , (1 3 ) l5!BgfflUT^§f ili^^tjx^rJV^ 
S & & lift IB (l 2) IB ft 09 #f ^ A* y W £ „ 

*^BJ«, (14) YhUy^^fl^C^ayytO^UiX 
^ii*»«3fTftS|IB (1 2) (1 3) IB ft CD Wig 

A° y H \Z m f S . 

(is) t h u v z xmm* iztf »j xx^;v^^^ § 

iibT^SilB (1 2) &fc\t (1 3) IB ft <D Of M A y Y \Z H f 

So 

*$£W\$, (16) li||iISii^|;^#fl5CiH|^$ 

^ufe^cDiisi^^rx^^^tg^^rb, ft***:?, i 9 o*63 5 

0 0 nmCiiOtSO^I^IItSilBd), ( 2 ) ~ ( 4 K 
(7), (9) ~ (11) 0 ^ T n * IB ft <Z> #f ^ A y F W "T & <, 



WO 2004/090963 PCT/JP2004/004820 



6 



^^S(1U2) M 4U7U9)M11)0^M 
83 $fc (D ®f £ y F lzM~§~ & o 

*&wu, (is) ttG«tti««t 7 ^ FMrnT^zmm (i 

6 ) * & \t (1 7 ) IBSCIf Ay Hl:Pt5 c 

*mWU. (2 0) *«fcl»0tftfT#^b*W* ffl © ¥a fcfc 
h U 5r bT«fft#«3,- h fp 

«t*m, **«*«^ - haa*** h^ii^ 
ta (19) « (20) mmvmmny \*<Dgkmjj&\zM'rz>o 

(2 2) 4ft9F«ffr®*fciff*iif£ffre (1) - ( i8 ) 



WO 2004/090963 PCT/JP2004/004820 

7 

#$Binra:, (23) m&&mmw&* mrn^p v u >^*mmvrz 
mmm 2.7 &sT <Dmmm±iz, m&m, m\zmm &®.mvtcmm& 

6>&£iWfa (2 2) I3t0Sf^*felcitl.o 

(24) MIB (16) ~ (18) n^fHtOgf 

<» £ & , jib s> & %>%t$k<Dmmn V FT «5§ 

« fj & * *r o 

£ , 2£ W ^ ® #m ® fc 4» & < £t>W«*K*l#*tttbTV>5'b0 
S , t fcfc H 1/ y >- > ^litOti O T £ tl. 



WO 2004/090963 PCT/JP2004/004820 

8 

i*mfc%>i<Dmu&&m o . iGp a ^±, «fc&#3-b<«o. sg 

Pa«-t©«JB , Tf*a.5iitt*«t/haw-n«3pfitt«JjB<b"r*«ift 
a* & & „ 

m&it&mm t nit Kx7i;-^Aii#*->i 

* * *U - K AS (7^Un-hU;i/-X^l^>^«^#:), 
ABS (7^ijDZhijj|,-^^i?x>^A-X5 1 l/>«l^ft) 1 

# SB W © fiff « A y HOl-OHI^iJi, IB T h U y ^ X ® B 



WO 2004/090963 PCT/JP2004/004820 

9 

<D a* n * b ^ o 

5 /t5/Ht»4. £ £ T > 8ffibT^£^^i£$t<Z>»*@fflgBS$£: 

ofiST?»oT, ^©ni^©i)0$f 3. mmmiz\$, sem 

<£> — SB £ fei: £ g& #i , 1 9 0)1^ 3 5 0 0 n m (D m.m <D foM (D KM 

15 itist ts§f^A>> 

x ^ * h ^ , x^T-;i/^x^xh^^, r )itr — JV^mmfc&M - 
25 ^f^^x>*M^#: > >m:&«-a-#;^(£>x^x h?| 

w 6 ti § „ i:nsx7^ it ffi m a* 



WO 2004/090963 PCT/JP2004/004820 

10 

A < ft D tiff Jig t&itifcC, /I y Fiffl^lioil^, t> 
if Jn-r s . 

- & # sn = <d mm m m © m & t n * u v> „ 

T & & „ A 7 I 7 7 5 HHii ITS, #'Jp-7x = l/>rI/7 

s/ H©i&$i£mai$i*<E>8gHc, ?sSSf ©ifciMcit^^ u 

" ^ ^ ^ l^ciUlISttf it§«5tt0f iibl:J;oTiI$ 



WO 2004/090963 PCT/JP2004/004820 

11 

& f& m \z /t y h e & cd m m <d m o \% m & g # m m m m \z & m t 
s . si n k: ^ b , #ux^r;p*ftffiifei^B, n -rn © & & © 

fe^Vi 0 ^CD^^,#UXX^;i/Mli(DfiJ^«, 4 0 ~ 1 0 011% 
M £ b < , #F £ b < 7 0-1 0 011%, ££fc#?£b<«8 

o-iooiixtjj55,#ij x x )imm&&^ tmmmmm\t 

10 fifttfsfc*. 

*r*&$BfcSCD$e8l&(it&)kJ: 1 mmJ^TcofecDT&^jilc^ffiT^, 
200 iim£lTT^:^ti|t^.^il<[J 1-200 Mm, «fc ?) 

0^b<«5~i5O//mT^§ o € % tmwtm&m&m-? , 

l/T^5{lfj|Ay Foi^lt lOmm^T© <Z>^#? * b < > 5m 
mHTT?*5:i*t$6tffJUi. .£ 0 $f i; b < , 0.1~3mm 

S^bTteJIIt-fcElifc'T!**. 

z ^ m \z nit v rc v . # v ? v > if u m \z & § & » * n ^ & 

X) b T & V>. Jfc 0 ft ^ <Z>® ^ £ , Mi^il^a^y&S^MO^Ig 



WO 2004/090963 PCT/JP2004/004820 

12 

-a- ^ 8fr * ct o mmm& t h y ? ? xmm* c^t $nsgi© 
5 * & , ^ i ^ ^ a 1 1 *i 1 1 1 x § 1 1 / 1 7 k i: ^> ^ t n , 

^Fif S^its^^tt, S§ lmmfil±0±l3i 1^ $1 © It $! ± 

^tt»3»3Wft«^T$/- J* # lCfc» b & 

io ai s jb n s « \t , -e o * k: w \z ffl m » & v> at , in o oiii 

l/TV^if /I7 H « * » m <D m — © £ % 7£ ft! CD ffl Jg A y F fc # 
15 II 1 I T ^ S , 

££.£:5^#?£b<, 5 5 — 7 2 g/m 2 T&£;i<b^«fcD#?i;btv 0 

±fB^raimiioo#^rip«, wtiEsn-BfeoTftt^v^, a-/ 

F £ # fcl 3 h* £ #: © 1 ~ 5 0 

20 IIW SK, J:^tl<ttl~20ii%, ££, l:f £ b 



WO 2004/090963 PCT/JP2004/004820 

13 

& s m (ri a* & „ 
* s§ w <d m m a- v Hssit5fc&o7 h u y ^ x w jg & /$ « 

20 *t m 5fe , B! Jg S ft fc . 

^^T<56-#llgm^%^^\>->x;W$^i^~, x - A - 5 

?->7)lS.3r-V--. V # > ZT V > - m~T: #3 - \ZM-& ( F 7 ^ 7 
25 Ufc^, -^#t¥tH^4>-^»tHa, A* > A* U - $ ^ It - ^ 

*c » itt g ** f a . «j|i*Jin^Ti^«^»l»S'&*r*. ^-o 



WO 2004/090963 PCT/JP2004/004820 

14 

f»fc±BJS- off*/* y i* vmmizm? «. ma. 
hnmrnmu s^i*:***) zmm 



WO 2004/090963 PCT/JP2004/004820 

15 

)V , -f d tf )V X )V n - )V , < y :/ p tf ^ T ;P n - )V m <D & Wl 7 )V u 
— )vm> > 5 ^^;!/7|n;VAT$ jfr ;v a t ^ f # gd t $ bMfc e& 

ff 1 0 OliglSlc^bT, 6 0 - 1 4 0 1Ig|5T?^§^t^g$U 
< > 9 0 - 1 2 0 lian»*5i:i!WJ:Dff*U^, 

mmun&i&M iz&^t , -nsnzu, mmumtemft i 5 o ~ 2 o 

15 OtTifeO, BEAI4 5 0 - 5 0 0 kPaTJ»5. UStt, ffi T 

z-nz f&mw& , <&^izjfoVTmfe<Dmmmm<Dfe&MW;\z$>t> 

0.5-2ramT?g§[:t!ifj;t)|f$b^, £ , ±|BAy H©IH 

25 *^bjcd, mwmwmmmteofs: < t%ftmmm^mmvx^^ 



WO 2004/090963 PCT/JP2004/004820 

16 

& -r & d t a* w t g t & & o 

10 <£>*>©#* |£/l_h<£|fi-e#, 200 Mm^TTSI> ^ i^g^ t^o <fc 
t9$f*b<«l~200Mm, S5fcffSU<tt 10-150jttmT?*5. 

Klil~5 0 Mm, $5CjftU<«l~2 5 MmTc5§, S^C 

m ^ fs-fb -r «& ft ipi a* & £ , 

25 Ifil, *^S5^WJF3iait^ — tt*|fe«pb3S:*«6, W it P# © W 



WO 2004/090963 PCT/JP2004/004820 

17 

£ vmrnn v Hotis.iiAy f <Dttn & i 9 o ~ 3 5 0 0 

5, ^ # , tHAtf, £ W ^ A y F (D 35 # £ tf- £ 7£ 

COi^C, iJlAyHKH©-^^, 190~3500nm 

10 D, ilfll^^SlfltSilt^Tf 5, *fgKC*^T, 190- 
3 5 0 0 nm0Hi©tS©^i$Ilt§i:tt, 513?, ^$Sii$$i 

1 o~i o o%^^^jii^ic*-r'5o ei^^ji^^^^u 

< 3 0 ~ 1 0 0 % T & 3 „ 
16 Z <D & 5 fcytmj&Wi&ft'? ZUMlzm^ 2>t? h v y ? x®m 

\z m d ^ < mm u # § „ ^^^.'itoD^Bjmttis 

*r*l$Si§£<i: lift l|M<il&3^te 

25 tts^, % u < & si <d & m m & /jn h- iz in x b , -gp^^jD^Dfe 

V> & ^ <2 ^ M 1£ CD V=> W it A y Ffc^jii&'ftcD^SlS.hbTlfA 



WO 2004/090963 PCT/JP2004/004820 

18 

mrniz^y HiicTtii^tiit^^g^^s. z.n\tmu 
£ ®.mmw t <d m \z m % ^ t m mmwrn. x b , m.^ b t % it 

teftV^, t<DV-(X\$. ^^^P^ff ft? SfigiC#It§)tl 
MRtK^ffiiz>1^-^^^§^X^A^l&f^-r'i>cot^ M ft 3fc S§ 

<£> 0 . 1 ~ 1 0 % HOffiiT & 3 £ <h jJSff £ b ^ o 

* & w © w * a y f & m^femmjj&\z*z>^Tmw~r 

til^J' H £ © M b ft & £ , «9f*»tAy H &mtttti \z 

b & £ fa & , £ & , — ;vtffi««&H^-r 

x v ^ > ^ t b & » m m mm± \z , ^p^ti^M^^^^^^ 

3£S§ <t ^m^J t ^ 5 ft ^ m^tj ^ tK^F <^^-iS:^ ^r^ft $ 

, z iz miJuM z wtto is x n *z> n z> h o & m w z n z> o c umo 



WO 2004/090963 PCT/JP2004/004820 

19 

13-, 2 £ ^iStt<b«jS»inbfcWJffK*«^tf Sns.ffilfci: Lilt 

3d< ^Jk>u*tf ss^J7;v5tfif^, # k: £f £ b v> 0 $ 

5 * (Dg&mjj ft & KJfef 3 £> T? tr> j&t, -t©¥^ffcgj$t, 0.01- 

10 IH/^y H*WD#W6n, HI IE ic £ ^ H W flg & ^ - * ^ 0 ft 

tvx, tm) mm&ftm mm mm w : m & E?oin & mm X z %> o 

15 tmm^y v &ttttmtzmmt*i£Tmmmm&mmv 

•o-d. mmny \ t *ft\sx®.mmm<Dmmm^WL&\ 9 0-3 5 0 

0 n m(D%m* lit V , ^©Ett*©2£Yb*4fe*|]?-SE£fcj;tK 
20 17/7^ FVf'JT^XIlWM I RR AlfglOi^ C5)f 

25 •?'>>^T»AMj 7l©I{il§^IAi®l:I|tUfe^0 S |f^ 



WO 2004/090963 PCT/JP2004/004820 

20 

*mw<Dmmny fs* mmmwvfem^mfe-r zzubiz, mm 
r> n t & ^ . 

Sfr ^ J; 5 IZ 2 0 0 r V m <D i&m&tfli? £ L < , 

t b m & \z « -r z> o 



WO 2004/090963 PCT/JP2004/004820 

21 

mm±\z. a'ijti^i, M\zmm <D&mm &&mis frmmfr is 

m R tf* co <b ^ ^ co £@ «t £ & ft t? * s n t * u \t\ o 

^IIl:tI$nSKiJ7i*l (£*T, A* U 7 I i ^ 5 o ) £ 
10 ^tllttSA'iJ 7lT*§©^0t t^. A* U T ® « f* Jg * ^ 

<D&mmfcWL® ±, 35<fc z$mmm £&mm£<D®m®i\*i±<Dfrt?)iz 

15 5ns. ->'j3>|«[gi:lTlt —WLfctr-l M * 7 )V * a 

20 fi#y?-itnis ( ^^#^^<g^m¥)SP H iBj^jg^#^e 

n^o # £ , 2. 7&T"C&*«I£#8F3;bV>. 

® fcl IS ^ ^ ® ^ A° ^ ~ > CD [H SB ( X & ® ft gg) £ b T £j 
m&fcfeC VDIfci t)J$lt5, SSfcl, ttrfBDfl^P^^^-r -5 J: 



WO 2004/090963 PCT/JP2004/004820 

22 

SfitS{IISl«:dHCMPl:J;OIIt§ 0 

ft , fl^<htHa5i<D^#fcA*UTMogfrM^®ttlbfemMc!)/\ 0 ^- 
>^#6nfci^^T9ff ^^7t5, F « 4> ft: < 

T <Z> Bf H§ #t 1 0 0#©i^, £ £ 5 0#iiiBbTW^-r-5Cl<i:Sr 

5 o % t ^ 5 . ) it &i$<Dmmmmm<D- : m*<sts 

20 ^$*TW0bTfe^^ o 

«©*l^llSPg&£iSae>&^T&££K:Cu, T a , T a N ^ A 1 ^ 

25 7 n^7^'k>X-y'JXAfei"C!))tf^7X, I T O & £ CD 
X-fyf^^lf .^i^^.^7 7'fA-OSI, ->>^W-^ 



WO 2004/090963 PCT/JP2004/004820 

23 

-f SIC, GaP, GaAsf«¥i^^i| ( fiS^ 5 s >f 

§ ^ t ^* T t § „ 

«T^js^iK:<fct)*»wss2wr$*«, * % m \t :n s © n % eg 
(mmm 1 ) 

filiibT^'J - p - 7x~k>fl'7^^7> H IKS ( =f 

mmizxmmM^v, ? v ? v it v tt . cct, # >j - p - ^ x 

Isf&Mte&tfu-fr&m^T, 1.2mm, ilm®^-ht 

if fp^f^itfe. utll:i$0.6mm> i 2 . 0 mm^jg^i® 
f #c <Z> j?l £ , Kyfl 5mm^f)Kl:f^tjtf , P3 7£ iSO 0 ffl b 

(5* 1ft M 2 ) 

f 1/>^X7X h7^, **ttT50:BO:100JCiB'&bfcJa^tt» 
(ili3) 

^h'jy^^idsftibT, # u y d tr V- > & m ^ tc u ^ & , £ 
mm i t m & \z v x m m a- v h £ t# & . 



WO 2004/090963 PCT/JP2004/004820 

24 

(Jfc*« 1 ) 

W #1 fi| H £ ffl b & V * & « % Hi^Ji t^tCL/TSflAi/ H 
(Jt«EM 2 ) 

© ^-f *r =e > Hffis £ r> ttfc H k y 30 &m<fb b &. 

fiioifiiiu, ttt7u-«F§« ( 0 a as * i a «s a * # 
io st K.a«Hs-c4 3 ox7'j) ^i^cntr^tf 

ifi 35 n m <D n n -f ^' ;i/ v- U # £ Jo A 0. 37 £& % t glf S bfcgSA 
^«EC^J6M*J:^Jt«5MTf^»bfcfiff^/^y H Sri* 0 tf tf, ^ © 

±ic &mmm&T\zhT&)vy-&mmmn\zwLr) unit. ±m 

mmm.* 150cc/#T#if&b&^£,^3i£'>XA££ 38rpm THJilg 

b, api^m 4xio 4 p a -cmmv, wrnvr^o ii^gn^t, 

25 (W^3S^©W«) 

I#t5/iJa>i?XASS (Igl3cm) £/B 2 #HaWit& 



WO 2004/090963 PCT/JP2004/004820 

25 

frofc. mmmm;<Dmti&m%:, tyv^ts^ifci # rt- 

( 5* W *r>>^i) 
'✓'J3>9xAfc»S 3 0 0 nmozlft^ija^ntjig^, 
= U 3 >+lce*«* 5 0 0 . 5*m©J(**»fcb 

*LT&*i©aaiaic,koT«*&A,«, sb ^ & m <«) n o 

0 Mm, ill (-lft'/U3» ®mi 0 0 ji m#£HlCtt 

3cm) &&mmm t ixitifc, 

2 S*ff«*frV)« ft ft 5* » g ft (ve e c o/S 1 o a nftttD e 
k t a t 3 0 3 0 ) T_fcfBX hH/tt/^^^oiUM^, 

apt*****, w*«*»**r#T«jBT?*a:^ttiBft**r. 

ft* II 1 &Jfc|fcfl 1 T!ff«bfcW*/Xy Htt, y * X * ft 

R EST? , **S^tfa>^S-fcv>)&><z>&^T?& So # 85 53 © flf ft a 
yHT»**H#Iitt, #4ft||t**^ km 1 fc Jt^T&© 



WO 2004/090963 PCT/JP2004/004820 

26 



1 





mmm 




m 








50 


0 






1 1000 


0 


300 






70 


0 






1000 


0 


300 




may*]— mmm 


40 


0 






800 


0 


300 




mzzw-mmm 


1000 


X 






1500 


X 






w$L7ij-mm&\ 


r ~ 2200 


0 


500 




2500 


0 


1100 



^ 2 



1 /**K l$ffi£ilJ£=CA/^ 


\M 






700 


O 


300 




700 


O 


300 


1 H»J3 1 700 


O 


300 




400 


X 






100 


O 


600 



^±<D^frf^e», *3§0Jffc£3#F^Ay F £ ffi fn fc£ , CMP 

# £ > m fa m \z <k 0 , ifiA^ h^^tT^i^^xAt®^^ 



WO 2004/090963 PCT/JP2 004/004820 

27 

Lfott l ] 

r/r^^-j, M$£^ 12. 5 Atm, liSSmm), 

a » , iiiS^ : o opo ^wvmv^mmizx 

mmm&v, ? y Mb l ^ 0 c c t , 3 j?ij-p- 7l - w>f 

l' 7 * ^ 7 5 l* « , 5lI%ra5J:5i;llbfe 0 * y y 
n - ^ £ ffl V* T , $ l . 2mm, i l m(D^- h t^i,?p§^i 

imtt 2 ] 

ASfl^l/y h (|rI±) &jfliiibiill;T|ib, 

y Mb L ;r<z>*:/i/y hS^lSititT l 2 ot, 5 h i^an 

U 7c ^ , jf UtBb^^Rr;p-;V§i^T, JPS l. 2mm, ft 1 
[ * *f ■ 3 ] 

/^ly^SHiifgyT" (iii: 12. 5 /4 m, lift : 
5mm, 7a^>||ryy7-j) tA7l77$ FliA^7"(l 
iHS : 1/zm, IiS : 1mm, 5 s a. ^ > St r $r ^ — j) £ ^ ^ 
M 7 7 ^ H ^Jli^ a y -J (iift : 2 5 m m, lig : 6 mm, ft 
ftfi*2 8 Ot, A ( «c) m r 3 - * y ? 7s j ) §jgfi>L 4 * $ 

ttxff^tfK/w >^ (^xi^iii i or, *b*^>* 



WO 2004/090963 PCT/JP2004/004820 

28 

VTUam&m ( i 5 o x>. 3min) s & k , -Mom 

U-)Vm (SI 3 0 0 1C, 8lJBE#19 6kN/m) KM? Z. £\z& 

*) m$&&m b , ^^1775 fwlm^ a ^§A7i77$ h mm 

^3 y:/£i&^*bfc^i?i^£^1lb7Co 0 g/m ? , 

^T^5 H^S^3-/7 p /'X#^^WIgAW>^0@3^^*it5 
8/1 7/8/1 7T&ofc 0 
igte&li: bT^v'7>^75 Ffc, ® <fb ^ it #J £ 1X2 - X J- )V 

10 (Mfcis*)), ( #) §J > HS« TEP-828 SKJ) 7 X X 

^^fitb^io «7x^ (Diimtc«> trx 7 i y -)VAM3itf*i/ffim 

1 0 01tg|i|;»l, mitM* 2 OfiftgU, ?i^b{Eit£iJ£ 0 . II 

u07-xsii©77$ Fl^^i^fc-^mbjnfffcis;^ ( 1 7 

15 or, 5min) Hyjyi/^tlfc. £ CD ^ U ^ 1/ ^ « , MB 
$nJ£f&MW:(Dmi£tf 0 . 0 8mmt)&:5«k5 t«fJ||#3|tSl«EU 
fcfc<DT&3o 775Fil^»^O^|$S60ll%Ti&5 1 

^ A (5 0 /zmf <D^>j7°Dtfl/>7^;VA) £ S3 8 b , Htl £ 

20 > ^©m^cia^y 1/x^^^i^^a 

b, *»j8tOlWK:«^97 bmm& ZfczmZ l 0 mm© £7 y v- 3 
>^2r7> : ffi$i3-Tin^iPffi^^bT ( M. m 1 7 Ot, JEE7J3 0 0 k 
Pa, 2 Omi n), Bis 1 . 0 mm <D m M U fc o 

(mmm 3 ) 

25 mtt l &m^T, * 5 0 0 mmOR««tJpib, Jff«f|:ft|6 



WO 2004/090963 PCT/JP2004/004820 

29 

15mm, mm-20. 6mm), * <D KM® <DW tzmm r - 7 & & 

( m m m 4 > 

fatt 1 %m 5 6 mm. mi 9mmT«i:7-Jl, ( ft * ¥ S 1 . 0 
mm) *fc-3**tt©*fl-fcjqibfc. *fc«#3*«HT, 
M3 tmmiz *500mm©ra*«fcJnXb,*JpX**©*lBfte 

(VE&M l ) 

« 1 9 mmT^^T-;p^ fet3 ^^^ 02 | BJ ^ iI g fe ^ e> ^ <5 ^^ 
;Hfc « r IC-1000/Suba-400j) 

( it & m 3 ) 

« *r 2 ic , £ m 3 trai;jnx§i/TWiap/ty h * it at b ^ . 

1 ) 

£?Tofc 0 »»4t®»£«AMtil^^f («5) «a>tt3fe*fHJ V - 2 
2 0 0 S| ^ ittfili 6 7 0 nmtlfc o «3fe*tt^> 



WO 2004/090963 



PCT/JP2004/004820 



10 



L5 



30 

lc**f-f **>F <*) K H^» (H!#170 

& 3 



3 



7 ? 5 Hll^lf a 



x jj ^ jft |g ^ 



b 



(« # 1 ) 



( % ) 



4 9 



mmvtm 



mm $> v 




■fctfJt**©**/** H4CMPJff*tj;D, ^ y a > * x a ( 



WO 2004/090963 PCT/JP2004/004820 

31 

0 2 0 Omm^Ua^firxAifcTEOS-^^XTCVDI* 

fc*»*W*ffi**2 ikPa (3 PS I) *fc*y* 
^ Wigt (B3Ut/*I|£ <*) « HS- 8 0 0 5 )IM 14 

omL/m i ntmmm (BiLitmxm (mm hs - 8 i o 2 

GP) ftft*fti 6 OmL/m i n T ffi * b T € ft _h iz ® T b fc #f 
6. 1 0 0 r pm, ^^S9 0 r pmmsu, 9 i 

(if is©^ft) 

( *5 — ft CD |? fl$ ) 

H«±fcTi«5mm*6 8 m m 4S « © 4 5 * fc ^ ^ T , &®m<D 

.firsts (i 5 /vmmma&x 1 o o > 

0 2 0 OmmS/»j3>5rxA±fc**,fc 0 CW|||ft2 5 - 2 0 0 



WO 2004/090963 



PCT/JP2004/004820 



5 



10 



32 

«T#«bfc«. S IM«m 3 5 0 . aJ , fm< Ce0 
»IWKT»os-^XTev Damim , o o n 
m»*L*8Bt: 4 5 0 nm<!)[!ia SS , &TEGC , I; ^, a 

SBC *« fcflWfc WSSIB (7^ HYfU7)lfj;D5! 
-ttSM I RRA) CWIt^-Wu^s^^.^ 

^*«*S 950 (« 3 0 0 „m) iBM^^^ 
S^tfD e k t a k 3 0 3 0 (SL0AN&S) **WT«JEb&. 







m 4 




(nm/m i n) 


(%) 


mmm 




( n m) 


3 


2 8 0 


3 


3 




2 0 


4 | 


2 9 0 


5 


5 


Wfg 


2 5 


1 


18 0 


5 


3 0 




2 0 


3 


2 10 


1 2 


5 5 




2 0 


1 


3 10 


5 


5 







Ml, # <k Jfc *fe fcf 3 tcDJtilS^sw^iS 



1 y H fc*ff<fflff 



WO 2004/090963 PCT/JP2004/004820 

33 

(mmm 5 ) 



MgS7 0 g/m2 <B*/W U-> (#) j@ r e P M 

" 4 0 7 0 TE J) fc, TB*=X*** Ul 1 7 O'C, 5»mtt 

* = *tt, ifX7xy-;PAll^+yiI i o 0 « * * fc # U , 

K 5 Otfml) Zmw. *Bf«fcttS^je„ 1 Omm* 

17 5C, 4 0 0 k P a, HO^ibfc, « Xt | 

:ns, R#fc«j t> at, # 7 o 

iUTto CCT, *©*«2mm, ft $ » 0 . 6mm, tf y ^ » i 
5mm^^^^$^^bfe„ 
($IM6) 

*ofe e ^©^, xjims tn#icbT*w*wDa*, i€3DI 



LO 



WO 2004/090963 PCT/JP2004/004820 

34 

^ t m m a° v h t l rc . 

M ^BKE^^j, ttfeS : 9 Mm) * « I* « * « % 
f ilit bTlig 1 2. 5 jam, lilSmm^-JiXr 

«»R»D-;Pft«^ T , 2mm, «lm©3/-h«j«» 

•a^f^Mbfeo :tl«$0. 6mm, « 2 . 0 mmOjElf iff 

* zfc, mtoJLvrcmoRttWizmmT-zf&mmvfem* #70 
2 ) 

^ WilT - ^^77S HilKS^ ay^ (|»«: 12. 5 
urn, mm& : 5mm, f^A (.#) ft r^^y-^j) £ , 
^*T95P|«f a y 2 5 ^m,*««: 6mm, 

^mmn-o? (^b^o^^ii <«> ffiA « rvzi- 

hJ) ©2 01tum^l/-lfc«i 5 0t, 3#HHM 
IT 7 0 g/m 2 <D^f«£L, $^{CC:CD^iil^^3 0 0 <C , 
9 6 k N/mOiP-^f^clux, Mffiltfe^O^ 



WO 2004/090963 PCT/JP2004/004820 



;o 



35 



( it lifc M 4 ) 

5 m m © A B S (T^Un-h»J^-^^^x>zfA- 
mm, ^2«o. 6mm, Ky^fti 5 m m * T « * $ Jo X b & . 

( # # M 3 ) 
M 8 £ (wf m iZ b T ft m A y H5ffglfc 0 

i o.o«aot2 o ofgcTit.u •Ant**©******* 

15 b /c o 

mfmiTHmtUDAIf*! k g legacy h 5/1, 
***** (4 OtiX) 23gt^t>* 8 9 7 7 glin, 



WO 2004/090963 PCT/JP2004/004820 



36 



10 



* 1 2 7mmS i ««±KTE O S - ^5X7 C VDttTlft 
2 u.mmmVit7 5>try ^XAt, 0 2 0 OmmS i 

tTEOS-y7XTCVDfeTifti|i§6 0 0 m m b 
fcrX^lAiftMlfc, ^>fS,|$0. 3 5 urn. ft 
«tti!*tt# 6 0 *, H/>f|U» 6 0 0 MmO»»fttt fll/&( 

/W^-lCJ:»*XA*-fey hU ±BfP«bfcW*/t y H D # 
Wfc * 3 8 OmmOtiJiCijlilSTcuT^j^-Sot 
^CjDIflU9kPa ( 3 0 0 gf/cm*) » 3fe b fc . 

*i±fc±Bifttu«>Aif**fti 5 o c c /ftvmmT-mT 

bfcjfrtS, tlSrJt^iAS3 8rpmTr^niiis $ t, 

m ic x m m b , fxA«ific#fi-raw*fcjBH-r*flfft*Afc. 
ium^iot^t, tQ^cD si 3 N 4 m&mm-r z>M<t>mmttti:& 

50 tfT5^!y->>^£M5£b£o 

¥«ttlc«n, W**fefc^. Sfc, iii 5 , 6, 

3c 5 



WO 2004/090963 



PCT/JP2004/004820 



37 





v jjl m y 


fiff IS JS fi£ 
(nm/mi n) 


WT Ss fSr 

(M/!)IA) 




T -Y y is 
(n m) 


Hl^ij 5 


1 0 


^10 


0 


2 0 


2 5 


HJi^iJ 6 


1 0 

X KJ 


O A e\ 

£ 4 0 


0 


2 0 


2 8 




1 0 


9 yl A 
^ 4 u 


0 


2 0 


2 9 


^JSM 8 


1 0 


2 2 0 


1 0 


3 0 


2 5 




5 0 


19 0 


4 0 


2 0 


4 0 


Jt^M 4 


0 


1 0 1 


2 5 0 






# # #1 3 


15 0 


3 5 0 


0 


5 0 


5 0 



S £ tf* 0 . lmm^T v e&3#f^A- 5 ,F 



m m ± <d m m <d nj m & 

TUTS. E ft fc J; 0 , tflT¥fi^I^^ff^i^Tt§ 0 £ 
W fg £ fc § . 



WO 2004/090963 



PCT/JP2004/004820 



38 

H ^ <D %L ffl 

i. ^mmmtt^tsnmt, mmm&&mvT\,*z ^ h y v 

-5 C t*»ftit*{IHl/ly Ho 
5 ^ IB ft © #f j£ A" y H „ 

t ti a* ta ft © m m n y Ho 

8 . mmmm* i ~ 5 o«M%^trif^©^H^i^_^ 7 ^^^ 

tl ^ SB ft © $f ^ A° y h 0 

9. tiUIO«#imm«TT?**i*o«Hin^j| 8fl(ts 

t n ib ft <d m m a° y Ho 
^ ^ T n ^ ib ft cd m m n v Ho 

12. ilBItiJbTl^flli© S ^ iffi ^ fi$ ^ ()ilmmftT 



WO 2004/090963 PCT/JP2004/004820 

39 

mm i 2mmm<Dmm/^y h. 

*©«SBif§ 1 2 SlSfcfciSf! 1 3 y H. 

FT&oT, ««««« 1 - 2 oiI%ttlfc^S 
<k««»«|Bft*b, fc**-^ 1 9 0 * 6 3 5 0 0 nm©*H© 

m 9 m-m i i m <d *r n & mm <d m m y f <, 

m*mmn*j ft&,>t\ i 9 o # s 3 b o o nm©*H©**© 

12 ft © W m n y Ho 

\$ m i 7 mmm&mm/^ v h . 

^^^^ H»cr*3ia, ftitn^i/j, hifctt^^ 



WO 2004/090963 PCT/JP2004/004820 

40 

2 o. fe&iz&io tfWTmmv&mmm<D¥m.fc&fT5mm/*y k 

fee 

^1 3; & ^ 2 0 fB © #f ^ Ay H©Mit^fe 0 

2 2 . &wj#%<z>&#Fig® £Sf^<z)i&ffijf§ i i si^tn^ 

2 3. MfB3£#F^m^ @B$£^hl/>^£^^bfc^mi£2.7.^T 

h^2 2 ^mm<Dmm^m 0 

2 4. H 3<<£>$£ffljf§ 1 6^-11 8^©^f n^iaiOilAy H 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L21/304, B24B37/00 



International application No. 

PCT/JP2004/004 820 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols^ 
Int. CI 7 H01L21/304, B24B37/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passage 



Relevant to claim No. 



X 
Y 



X 
Y 



JP 2002-166352 A (Kabushiki Kaisha Nissen) , 
11 June, 2002 (11.06.02), 

Page 3, upper left column, lines 3 to 17 
(Family: none) 

JP 2003-80450 A (Mitsui Chemicals, Inc.)/ 
18 March, 2003 (18.03.03), 

Claim 1; Par. Nos . [0028], [0045] to [0047] 
(Family: none) 



WO 02/30617 Al 
18 April, 2002 
Claim 18 
& JP 2004-51108 A 



(CABOT MICROELECTRONICS CORP.) 
(18.04.02), 



1-15,19-23 
16-18,24 



1-15,19-23. 
16-18,24 



16-18,24 



Further documents are listed in the continuation of Box C. I I See patent family annex. 



Special categories of cited documents: A 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent hut published on or after the international T 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «v» 

special reason (as specified) 1 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
05 July, 2004 (05.07.04) 



Date of mailing of the international search report 
. 20 July, 2004 (20.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Egcsjmile_NQ» . 

Form PCT/ISA/210 (second sheet) (January 2004) 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004820 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-124163 A (Hitachi Chemical Co., Ltd.)/ 
25 April, 2003 (25:04.03), 
Claim 1; Par. No. [0013] 
(Family: none) 



1-15,19-23 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



A. 



5tiiK## PCT/JP2004/004820 



&m<Dm-rz>&m<D&m (mmwmtm ( i p o ) 

Int. CI' H01L 21/304, B24B 3 7/00 



B. MEjrffcfciMg 

P3Efcfrofc*/hHi»H. (9KMtt¥3HB (IPC) )" 
Int. CI 7 H01L 21/304, 



B 2 4 B 3 7/0 0 



B*B3fcfl|*t*$fc# 1 92 2-1 996^ 

B*S4HHtft*aga« 1 97 1-2004* 

B*Iirair^« 1994-2004* 

B*H«M«a»&* 1996-2004* 



I2fe'»'3fc««>6>*i,&:fcift 



X 



X 
Y 



JP 2 002-166352 A («5*£rtfc= y-fc 2 0 0 
2- 0 6. 1 1, I31fei^3-Il 7 ff (775y-4U 



J o 2 ,°o° IZ,, 8 0 4 5 0 A (H#ft4q*a&tfc) 2 0 0 3. 
S f'rl I0 0 2 8K 1004 5] -[004 



c flott * 1 xwwm& ts fix v ^5, 

I"LJ *^^KfcJ»Sr«i-53tttXtt«i©SnBko»fip 

30R Gffift «:#-*-) 
roj qwctsHbrs, ^ % sawfin-ffx-t-sjttt 
rpj wmmmsmx\ t>^mmt<D±m<om&k^?>mm 

05. 0 7. 2004 

B*m<&f>FJT (I SA/J p) 
SHS«* 100-8915 

ETI 4#3-J§- 



1-15, 19-23 
16-18, 24 

1-15, 19-23 
16-18, 24 



r&j m-s<T>h7T$v-$tt 



m®m&m&<D5m b 2 0. 7. 2004 



/IB* # 



flSSS#-§- 03-3581-1101 3363 



fi^PCT/ISA/2 10 {f2^ (2004*1,3) 





H^ffl®#-§- PCT/JP200.4/00482o| 


C . 




^7^=fy — * 






Y 

PX 


WO 02/30617 Al (CABOT MICROELECTRONICS CORPORATI 
ON) 2002.04.18, |»^©^ffl 1 8 
& JP 2004-51108 A 

JP 2003-124163 A (03t>f«X^^&) 2 0 
03. 04. 2 5, m&mis [0013] (77^-4t) 


16-18, 24 
1-15, 19-23 



iS;PCT/ISA/2 10 (»2^-S?©«[*) (2004^1^) 



